Analogical problem solving requires using a known solution from one problem to apply to a related problem. Sleep is known to have profound effects on memory and information restructuring, and so we tested whether sleep promoted such analogical transfer, determining whether improvement was due to subjective memory for problems, subjective recognition of similarity across related problems, or by abstract generalisation of structure. In Experiment 1, participants were exposed to a set of source problems. Then, after a 12-h period involving sleep or wake, they attempted target problems structurally related to the source problems but with different surface features. Experiment 2 controlled for time of day effects by testing participants either in the morning or the evening. Sleep improved analogical transfer, but effects were not due to improvements in subjective memory or similarity recognition, but rather effects of structural generalisation across problems.
Introduction
To be an effective problem solver, one must apply learning from previous experiences to new contexts. This application of knowledge is not simply a function of recalling previous information, because two situations are rarely identical. Consider the problems shown in Fig. 1 . Applying the tree problem solution to the matchsticks problem requires remembering the initial solution, evaluating the similarity between the two problems, and restructuring the first solution to apply to the matchsticks (e.g., remapping trees to matchsticks, and the hill to constructing matches in a third dimension above the working surface). Thus, in addition to explicit information recall, one must identify the procedural steps that led to success in the previous event and adapt them to apply to the current context (Duncker, 1945; Gentner & Markman, 1997; Holyoak, 2012; Metcalfe & Weibe, 1987; Olton & Johnson, 1976; Scheerer, 1963) . This process is referred to as analogical reasoning and has been considered as the major contributor to humans' mental agility (Gentner & Colhoun, 2010) and the bedrock of human cognition (Hofstadter, 2001) .
Despite the importance of analogical reasoning to problem solving, people are notoriously poor at translating solutions from a previously attempted (source) problem to novel but structurally related (target) problems (Gick & Holyoak, 1980; Vendetti, Wu, & Holyoak, 2014) . Unfortunately, people only effectively transfer if the source and target problems have a high degree of surface similarity (e.g., Bassock & Holyoak, 1989) or if attention is extensively and explicitly directed to the abstract schema underlying both the source and target problems' solutions (e.g., Catrambone & Holyoak, 1989) . Consequently, discovering less intrusive means by which such transfer can be facilitated has become a major theoretical goal with important practical consequences.
There is good reason to believe that analogical transfer could benefit from something as simple as sleep. As analogical transfer depends in part on memory of the source problems, sleep can enhance transfer because sleep improves memory for previously experienced information (see Rasch & Born, 2013 , for a review). Additionally, analogical transfer requires recognition of similarity between source and target problems, and sleep can assist in identifying similarities across experiences (Lewis & Durrant, 2011; Wagner, Gais, Haider, Verleger, & Born, 2004) subsequently creating a problem schema common to both source and target problems.
Here, we investigated whether sleep between exposure to source problems and related target problems improved analogical transfer. Previous studies of sleep have not tested transfer for complex problems with low surface similarities (e.g., Beijamini, Pereira 
